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ABSTRACT 


This thesis examines computer aided instructional 
course authoring using the Maestro system. A test course 
was written using International Rules of the Road as the 
course content; some comparisons are made with M.1 as a 
system; recommendations for continued study using Video Disk 


equipment as a storage medium are made. 
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I. INTRODUCTION 


The low cost and reliability of the microcomputer has 
created an entire new field in computer aided instruction. 
Courses that once required an instructor to teach 
fundamental concepts have begun to be replaced by self-paced 
Soumceomusiig a microcomputer as a teaching tool. In 
Situations where the material is basic and an approach of 
see and then do can be applied, a properly conceived and 
well written course which useS a microcomputer as the 
instructor can be very effective. 

Until recently, courses which were developed for 
computer aided instruction required an experienced 
programmer to work with the instructor to gain insight in 
the course and then translate that knowledge to a source 
code which would create the proper screen displays and 
lesison text. This is an expensive and time consuming 
process. Now programs such as Maestro are available or are 
in development which require little programming skills to 
use but generate highly Satisfactory courses. This means 
that the instructor is now able to create the course without 
the assistance of a programmer. 

The purpose of this thesis is to examine the pre- 
release version of Maestro, a computer aided instruction 


authoring system. (Maestro is fully described in Chapter 


III). As the vehicle to demonstrate this system a course 
was developed on Nautical Rules of the Road. Nautical Rules 
of the Road are the international conventions which govern 
the traffic control and signalling methods and devices 
between vessels at sea. The knowledge of these rules is 
required by all operators of vessels on the high seas. The 
Navy currently teaches these rules in a class-room 
enviornment yet the topic lends itself well to computer 
aided instruction. The courses are currently being taught 
at several locations and the information is refreshed at 
frequent intervals in the career of each line officer. The 
use of a computer aided instruction system would provide not 
only an effective teaching tool, but would also make an 
excellent device for refreshing officers on the current 
rules. The approach was to see if a person knowledgeable in 
a subject could take the Maestro manual and develop usable 
course of instruction. 

Consideration was given to the human factors involved 
in the development of computer aided courses, such as 
displays, testing, reinforcement practices, and length of 
time effective in presenting any one module of the course as 
compared to attention span of the user. In general it was 
found that Maestro has been developed with much of this in 
mind and as a result it makes development of a high quality 
course by a person without extensive programming skills easy 


and effective. 





Conclusions reached are that Maestro provides a tool 
for educators which puts the development of quality computer 
aided courses at an inexpensive level. While there are some 
problems with the program in some functions, contact with 
the developer has indicated that these will be corrected in 
the final-release version. This system could provide the 
Navy with a method of making more courses available for 
initial training as well as recurrency EOar aoe ib) Ie 
Shipboard use. 

Recommendations include continuing this research with 
regard to test courses using the full range of Maestro 
features. In particular the ability to use filmed images 
placed on a 12 inch laser disk which provides actual images 
of the material taught, such as images of actual ships at 
sea in various conditions, combined with the audio 
capabilities of Maestro, provides this system with an 
unusual and effective means of information exchange. Contact 
has been made with the Naval Education and Training Command 
and the response has been one of genuine interest. Pursuit 
of additional research funded by them has been indicated as 


ae Dossmba lity. 


Jud te METHODOLOGY 


Traditional course authoring has required the combining 
of skills of the programmer and the educator. Most often 
the educator did not have the programming skills to develop 
the necessary code so a programmer was called in to 
translate the information to a machine usable form. While 
the result was a complete course, the expense and time 
involved often made the project not cost effective. When 
changes became necessary in the course material, the 
programmer was again called in to implement them. This cycle 
was repeated each time a change became necessary. 

The direction of this research was to find an easy to 
use system of course development which would require little 
programming experience and still provide a quality course. 
In addition, whatever system used, it must be compatible 
with equipment currently in use in the fleet and shore 
activities. This meant that the system must operate with the 
DOS operating system as applied to IBM-PC/XT/AT type 
systems. 

The first system examined was M.1. M.1 1S an artificial 
intelligence shell developed by Teknowledge Inc., with 
applications on many machines from mainframe size to IBM- 
PC/XT systems. M.1 is not difficult to learn to use, but 


it does require that the user be familiar with sound 


structured programming techniques. M.1 uses Rules input 
which are searched in response to Questions which are 
programmed in. The system will ask a Question, search for 
the applicable Rule, and respond with an answer or series of 
possible answers with levels of confidence. It is capable of 
interfacing with C programming language to run subroutines 
such as screen graphics and sound generation. Although M.1 
tiseme: difficult to master, C is. 

A good instructional course must include appropriate 
screen displays which depict the material to be taught in a 
clear manner. In the case of rules of the road, this means 
that graphic display of lights, shapes, and maneuvering 
Situations must be shown to reinforce the written text of 
the course. The only way to do this with M.1 is to use C 
which requires considerable programming expertise. 

Because of the necessity of using C with M.1, this 
approach was quickly rejected. The objective of developing 
a course by the instructor without the aid of a programmer 
Or without extensive knowledge of a complex language, in 
this case C, could not be achieved. 

Maestro was next considered as a possible tool and was 
found to meet the requirements of ease of use, extensive 
graphics capability, and the unusual ability to interface 
With a video disk player. The ease of use is achieved by 
the use of an object oriented user interface which requires 


Only selecting an object or objects and then doing one of 


two things, either build structure on add vecontentaro sen 
structure. All objects are represented as icons such as 
START, LOOP, PLAYER, SAVE, and other objects which do just 
what they say. The advantage is that a complex programming 
language and correct syntax use is not required. All 
operations become intuitive as described by the icon. 
Because of the simplicity of operation and extensive 
capability built into the software, Maestro was selected as 


the test system for this research. 
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i ie Oe MAESTRO 


Maestro 1S a computer based authoring system. Designed 
to operate within the framework of Microsoft Windows, 
Maestro is a user friendly, easy to learn course development 
tool. Use of Maestro is generally an intuitive process, 
Simply point to the desired function and actas requested. 
Development of a course becomes a matter of defining the 
gross structure and then filling in the content. 

Maestro is invoked after loading Windows. Using a mouse 
system of pointing and selecting, the screen will display an 
area to build the course in and an Icon Library. The 
development screen is really a portion of the available 
area, which appears to be limited only by machine memory, 
the window can be moved over the course area much like 
putting a small square over a large spread sheet. The Icon 
Library is also expandable to show the entire library. I 
found the best way to use this was to expand the window to 
full size and then drag the window to the bottom of the 
screen when not in use. This left the entire course area 
open for viewing. The development process was then one of 
selecting an icon from the Icon Library, and then building 
on the development screen. 

Maestro calls the process of development Symbolic 


Authoring. This process was developed by AIMtech and works 


ig 


as follows: first the structure of the course is assembled 
using the icons which depict the desired action or event. 
Content is then added to each icon which is accomplished 
through the use of Dialog Boxes. The dialog boxes contain 
blank areas following requests for information. If a 
question arises as to what to enter, a Choices selection can 
be made which will explain what is desired. If a file or 
action which is stored is requested and Choices is selected, 
Maestro will provide a listing of the available files. 
Simply indicating which file is desired by pointing to it 
with the mouse will enter it into the icon. 

As each block of the course is placed on the screen it 
will have a color which indicate one of several things. 
Purple indicates the icon currently selected for use, either 
by an editor/dialog box or for construction from the Icon 
Library. Red indicates an icon which has no content or, as 
in the case of icons which have default values such as 
PAUSE, has not been changed by the author. Yellow indicates 
that content has been added to the icon. Green is reserved 
for complex icons. The complex icon is what I consider to be 
the most powerful tool in the Icon Library. This allows the 
author create a substructure of aS many icons as necessary 
to define a desired operation and then compact that topology 
into one complex icon. This makes the gross overview of the 
course structure much more readable. This subject is covered 


in more detail in the next chapter. Light Blue is used for 


eZ 


ARROW icons which indicate that more structure exists off 
the screen. By selecting this icon on the structure chart 
the view 1s expanded to show the new or hidden structure. 
Depending on the icon selected for use, any one of a 
number of editors may be invoked. Again, if a question 
arises as to what to do, simply choose the CHOICES selection 
and the available items will be displayed. Although some of 
the editors sound good, not all of them work as described in 
the manual, and some are inoperative in this version. The 
next chapter on evaluation will fully cover each feature of 


Maestro and limitations/problems discovered. 
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IV. EVALUATION OF MAESTRO BY DEVELOPING A COURSE 


To provide a basis for evaluation of the Maestro system 
I developed a course in Nautical Rules of the Road. The 
objective was to attempt to create a complete, stand-alone 
course which included instruction, graphics, and testing 
capability. The ability to allow the instructor to develop 
the course without extensive programming skills was 
paramount. To achieve this end I developed the course by 
reading the Maestro manual [ref: 1] and proceeding directly 
with course development. Structure of the course was 
straight forward implementation of the international portion 
of the Navigation Rules fref: 2]. 

The course was broken down into sections which were to 
be menu selected; (1) General Rules, (2) Steering and 
Sailing Rules, (3) Lights and Shapes, (4) Sound Signals, (5) 
A Final Test. The original intent had been to assemble the 
course, obtain film of desired graphic sequences to be 
pressed to a Laser disk, and demonstrate the video disk 
player. As development of the course proceeded it became 
clear that the laser disk portion would not be accomplished 
due to development time available and funding restrictions. 
All graphic representations were therefore created using the 
Maestro graphics editor. 


Initial set up required the following minimum 
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equipment: ili IBM-PC/XT with 640K memory 

2. Mouse pointing device 

3. Enhanced Graphics board and Display 

4. Two 360k floppy disk drives 

5. Video Overlay board for the player 

6. Microsoft Windows 
The Maestro Manual states that a hard disk is recommended 
but not necessary. In fact I found that the system could not 
be set up without a hard disk. After using the system this 
became clear as to why but it should have been stated in the 
manual. The system is disk use intensive and had I been 
able to run it on a two floppy system I'm sure I would have 
quickly gone insane. 

Although an enhanced graphics capability 1S required, 
the system uses only the CGA capability in 640 by 200 pixel 
resolution. This causes the graphics to be less than optimal 
but was sufficient for testing. In actual use the laser 
player would make this feature unimportant. However from a 
development standpoint the EGA monitor creates excessive eye 
fatigue due to the flicker rate. 

The specification for an XT system is correct but is 
actually not good for development. Using a standard IBM- 
PC/XT running at 4.77 Mhz was painfully slow. As the program 
became more complex, wait times for icon selection, cut and 
paste operations and similar features which required memory 


ieeewlations took up to 3 minutes to accomplish. 
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Installation of an accelerator card in the system greatly 
helped reduce these times. I consider this to be a 
necessity. Ideally an AT class machine would be used for the 
development process. Actual execution of the finished course 
was conducted on a standard XT and the execution times were 
excellent, thus the requirement for the course to run on 
currently available equipment was demonstrated 
Satisfactorily. 

All figures referred to inthis chapter may be found in 
the Appendix, Course Structure. Figures 1,2, and 3 show 
the course structure. The rectangular boxes are single icons 
labeled as they are in the Icon Library. If a file or 
variable name is included it refers to the appropriate file 
for that operation. The hexagonal icons are representative 
of complex structures, the substructure of these icons are 
depicted in figures 4 through 46. 

Referring to figure 1 the start of the course begins 
with a welcome message. This first attempt at use of the 
graphic editor provided no surprises. Selecting the GRAPHICS 
icon from the Icon Library, edit was selected, build down 
picked from the menu and the GRAPHIC icon appeared below the 
START icon. Next the graphic editor was selected, the 
picture was created using the tools provided on the tools 
list, and the result was saved as Begin.GPH. Returning to 
the edit menu add content was selected, choices was called 


and a list of graphic files appeared. BEGIN.GPH was picked 
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and the GRAPHIC icon changed from purple (selected) to 
yellow (content added). The steps were all intuitive and 
easy to accomplish. 

The next step was to create the menu structure. 
Selecting the MENU icon and building down on the structure, 
the system automatically added the required LOOP icon and 
substructure necessary to create the MENU operation. This 
is a strong point in Maestro. Whenever additional icons are 
needed to make a function work, it automatically adds them 
thus not requiring the developer to understand the 
programming techniques but to merely fill in the required 
icons with requested information. When the add content 
portion of the edit menu is selected, the system will 
proceed through each icon necessary to make that function 
operate and ask for content. 

The manual is not clear on how to handle input from the 
keyboard but a few minutes of experimentation showed that 
any variable must be preceded by @ followed by any name you 
choose. If future use of this variable is needed or if it 
must be called up later it may be saved by the SAVE VAR 
icon. Here the first major problem was discovered. The 
first variable saved is not really saved. It disappears. To 
get around this I saved the first input as a variable but 
never used it. This meant that the later variables to be 
used in the Test section could be saved and thus recalled 


POL aeOLe COMmMpuULatIOnN. This 1S a minor problem ‘but one of 


ay 


those things that keep you up all might ™trying to figume 
Olle. 

I wanted the input from the student to be from the 
mouse for selections but was never able to get the Location 
Editor to define a large enough ‘hot spot' to be useful. 
Also I was not able to define numerous ‘hot spots' on a 
single menu representation. The manual calls for use of the 
Area Editor to accomplish this but I could never get it to 
work. This is a valuable tool which needs to be functional 
in the final version. The net result of all this is that 
menu responses must be entered from the keyboard. Not 
optimal from the human factors point of view because the 
student must now decide which device to use, mouse or 
keyboard. 

Once the menu was developed it was a simple matter of 
creating the structure of figure 2 through the pause icons. 
Each graphic is a heading for that section of the course. 
The complex icons below contain all the information and 
display graphics for the rule number listed. I started work 
on the lights and shapes section first because of the large 
number of graphics representations necessary. Figure 26 is a 
good representation of a typical complex rule, in this case 
rule 25 dealing with sail vessels. The rules were copied 
from the Navigation Rules [ref 2] using the notepad feature 
of Windows. I found that if I tried to use the text editor 


in Maestro, the entire system would lock up. To get around 
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this problem I would use the Notepad in Windows to create 
the text portions. The manual states that Maestro can read 
any ASCII format text but I found that infact only Notepad 
would work. I tried Wordstar in non-document mode but there 
were still control characters present which appeared when 
the file was run inside Maestro. In any case the Notepad is 
available at all times when running Maestro but here the 
Slow speed of the XT became an annoyance. When Notepad is 
earlea Up, Maestro is put in the background, once the 
operation with Notepad is completed, it can take up to 3 
minutes for Maestro to be re-loaded and ready for use. 

At this point it became clear that choosing an icon, 
adding content, and then repeating was a slow process. 
Noting that much of the structure of the course is repeated, 
fierscawume COPY £Unction to copy the built portions of the 
Gemrse Containing GRAPHICS and TEXT. Instead of running 
between the Icon Library and the work area, I was now able 
to simply use the PASTE command to build rapidly. I also 
pre-planned the text and graphics I needed so that once in 
the Notepad I created all of the necessary files at one 
time. The graphics were done in the same manner. To save 
time in the creation of the images and to provide some 
measure of uniformity, a basic vessel shape for large 
vessels and small vessels was created. This file was opened 
in the graphic editor and changes were made as necessary for 


the desired graphic and then saved as a different file name. 
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In this way the creation of the numerous graphics images was 
made substantially easier. 

The use of so many graphics displays brings up the 
reason the Video Disk Player is the best way to go. Each 
graphics file requires 48Kb of mass storage. This course has 
over 65 graphics files which take up a good portion of the 
hard disk. To make the course usable for another machine 16 
floppy disks are needed to transfer the files. This is not 
really a portable program, however if the same course were 
created using the Video Disk Player as the mass storage 
device, the entire course would require one floppy disk 
with the program code and one laser disk with the video 
information. An added feature of the Video Player is the 
ability to reproduce all types of sound in stereo. This 
would have been excellent in the Sound Signals portion of 
the course as actual ships' whistles could have been used. 
The stereo feature adds the ability to test for recognition 
of the correct rule with regard to position of the vessels. 

One of the development features that I feel this system 
needs is the ability to drive or control a Video Tape 
Player. By having the ability to use tape, the author could 
then film many scenes, test them in the course and when the 
right combination is found have the laser disk created from 
a tape master. Currently the author must fully develop the 
required video and audio portions of the course and have the 


disk created with no way of testing the product. 
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Considering the cost of each laser disk master at over 
$2000, this method might save in development costs. The 
tape would be far too slow for the operating course but for 
development it provides a necessary flexibility missing in 
this section of the Maestro Package. 

The final result of the created package was course in 
Rules of the Road which were functional and complete. To 
change from the graphics files now used to a video disk 
display would only require creation of the disk, cutting the 
GRAPHICS icons in the course structure and replacing them 
with the PLAYER icon. Adding content to the PLAYER icon is 
Simple as the Video editor appears to function correctly. 

The final result of the course developed was a complete 
package which met the objectives of this research. Maestro 
rmompbe to use, requires little or no programming 


experience, and the results are professional. 
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V. MAESTRO PROBLEMS 


This chapter will list each Maestro feature which did 
not work as described in the manual or which had poor 
documentation. A description is given of the problem or any 
peculiarity discovered in testing. Each feature was tried, 
several did not work and others had unpredictable results. 
Although not all features were used in the test course, all 


were tried. 


A. AREA EDITOR 

The area editor did not appear to function correctly. I 
used it to try and define the areas which were to be ‘hot 
spots’ for the mouse but all it seemed to define was one 
small point. This was not enough to make use of the mouse 


possible for things such as menu selection. 


B. COLOR EDITOR 

The color editor is not operational. lt (COG weiss 
required ina field request then it must be entered in the 
form of R,G,B which represents the colors and intensities of 
the red, green, and blue primary colors. This is a minor 
problem which had no real effect on the usefulness of the 


graphics editor. 


ZZ 


C. TEXT EDITOR 

The text editor when called from Maestro would sometimes 
hang up the system. The only way to recover was to re-boot 
the system. If the data in the course had not been saved 
then it was lost. This pointed out the usefulness of the 
auto save feature of the system which helped reduce lost 
information to a minimum. There are a series of text 
control switches which allow import of variables, control of 
formatting, and various other text manipulations. None of 
these worked. This is a serious flaw in that formatting of 
the text in smaller than full screen windows cannot be 
controlled. To get around this on screens where I wanted 
text at set points ina specified format, I used the 
graphics display with text written in graphics mode. This 
worked fine but does require the storage of another graphics 


file (48Kb). 


D. GRAPHICS EDITOR 

The size of the brush or eraser is not displayed. Often 
the line was of the wrong size and required redrawing. The 
Mivamcmeepy stulctions also did not work. If the screen 
color was changed by the use of the fill command then the 


lmao efunetion would not work. 
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E. ICONS 

The save var icon does not save the first variable in 
the course however this is easy to overcome by saving a 
dummy variable as the first step in the course. Figure 1 


shows how this was done by saving the @response variable. 


F. SWAP COURSE 

This function allows the user to run two courses at one 
time. By doing this you are able to copy portions of one 
course and import them into another course. This is a great 
feature and it would be most useful in changing the course 


to a video disk system. Unfortunately it does not work. 


G. COPY COURSE 

If this function is used the variable editor and the 
help functions no longer work. This is no real problem 
because the copy course function is used only at the end of 
the development of the course and the other functions are no 


longer necessary. 


H. FILE MENU 
The print command does not work. All printing of text 


must be done outside of maestro. The notepad print works 


fine. 
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i. SYSTEM REQUEST KEY 
Don tCePpusmmenis, tte causes the entire system to lock 


Suter onis 15 only a consideration if an AT style keyboard 


1s used. 


J. SPAWN 


The manual discusses the SPAWN icon as a means of 
running other programs through DOS while in the course. This 
1s a nice feature for bringing in items such as time and 
date. The SPAWN icon is not in the Icon Library however so I 


must assume this feature does not really exist. 
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Vig CONCLUSIONS AND RECOMMENDATIONS 


Maestro is an effective and easy to use system of 
course authoring. It is structured such that intuitive use 
of the features will generally result in the correct action. 
The windowing system of information ee acaivon makes a 
layered approach to filling in the requested information 
possible. When information 1s requested and what is wanted 
is not clear, the choices selection will direct the user to 
the correct responses or will show what options are 
available. The automatic selection of icons necessary to 
create a stand alone module in all cases is most powerful. 
It relieves the user of normal programming responsibilities 
and lets him concentrate on course content. 

The complex icon is an excellent example of the thought 
that went into this system. By combining the sections of 
the course which are related into one complex function, 
readability of the finished structure is such that the 
entire package becomes self-documenting. 

Contact with Mr. Bill Hayes of NETC has indicated that 
interest in systems of this type is high. They currently 
have no system which will access a video player and the 
potential for this type of course is immense. 

I recommend that further research into this system be 


conducted with emphasis placed on development of a full 
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course using the video disk player and the complete range of 
sound and motion presentation possible. Bbureher 
communication with AIMtech is also recommended and obtaining 
new releases of Maestro may well resolve some of the 
problems encountered with the pre-release version. I also 
recommend that AIMtech be queried on the possibility of 
installing drivers to allow the use of a video tape player 
for development and editing purposes. 

Considering the current training needs of the Navy, 
Maestro provides a system which can develop quality course 
material at a substantial reduction in cost over the current 


methods of developing computer aided instructional courses. 


2/7 


APPENDIX 


COURSE STRUCTURE CHARTS 


28 







SAVE VAR 
@_ RESPONSE 
IF 
N-CHOICES 


™ 
EXIT LOOP j 
\ rd 


Figure 1 


29 






GRAPHIC 
LIGHTS. GPH 





PAUSE 3 SEC 


PAUSE 3 SEC 


PAUSE 5 SEC 


RULE 1 


RULE 2 


RULE 3 


hat 


| RETURN “aia 





Figure 2 


50 







QUESTION 
6 
QUESTION 
? 
QUESTION 
8 
ae a 


RULE 28 


RULE 29 






| RETURN \ 
f 


( RETURN) 





Figure 3 






CLEAR 
SCREEN BLUE 


EXIT RULE 1 


Figure 4 


2 






CLEAR 
SCREEN BLUE 


EXIT RULE 2 
a ies ieee 


Figure 5 


33 





CLEAR 
SCREEN BLUE 


Figure 6 


34 






CLEAR 
SCREEN BLUE 


| EXIT RULE 4 | 
be 


Haken yess = 7 


3p 






CLEAR 
SCREEN BLUE 


EXIT RULE 5 


Figure 8 


36 





CLEAR 
SCREEN BLUE 


Figure 9 


37 


CLEAR 
SCREEN BLUE 


(EXIT RULE 7 
—— aa 


Figure 10 


38 














CLEAR 
SCREEN BLUE 


EXIT RULE 8 


Figure l1l 


39 






CLEAR 
SCREEN BLUE 





~\ 
| EXIT RULE 9 | 
omen 


ale eoh eter Ile 


40 











CLEAR 
SCREEN BLUE 


EXIT RULE 16 | 


Figure 13 


41 





Proune sed 


42 






CLEAR 
SCREEN BLUE 


(EXIT RULE 12 | 
Nee 


Figure 15 


43 





CLEAR 
SCREEN BLUE 


EXIT RULE 13) 
ee 


Figure 16 


44 






CLEAR 
SCREEN BLUE 


EXIT RULE 14) 


Figure 1/7 


45 





EXIT RULE 15 | 
ee eee 


Figure 18 


46 






CLEAR 
SCREEN BLUE 


(exit RULE 16 \ 
a ae 


Figure 19 


47 






CLEAR 
SCREEN BLUE 


(EXIT RULE 17 
\. A 


Figure 20 


48 





[EXIT RULE 18 | 


Figure 21 


49 











CLEAR 
SCREEN BLUE 


TEXT 
RULEL9 . TXT 


Figure 2 


5 0 


z 
B 


iS) 
© 
iS) 
iS) 


SCREEN BLUE 


RULE2@. TXT 


SCREEN BLUE 


RULE21 . TXT 


EAR 


SCREEN BLUE 


RULE22 . TXT 


BRT EH EH SHE 


- 


(EXIT RULE 
ae 


Figure 23 


lk 





TEXT 
RULEZ3C. TXT 
CLEAR 
SCREEN BLUE 


EXIT RULE 23 | 
oe eee 


Figure 24 


a) 


RULE 24 


re 
: Sls 

5 

: 

gil z : 

{ i = 





¢ TEXT 
SHIPTON. GPH RULEZ4E. TXT 


GRAPHIC 


COMPLUW. GPH RULEZ4F. TXT 


RULEZ4B. TXT DRACONE. GPH 


GRAPHIC 
SHIPAHD. GPH 


RULEZ 4G, TXT 


TEXT / 
RULE2Z4C. TXT {EXIT RULE — 
a ae 





TEXT 
RULE24D. TXT 


GRAPHIC 
TOW. GPH 


Figure 25 


5 


RULE 25 


RULE2SA. TXT 


SAITLIUMe . GPH 


RULEZOB. TXT 


| | cel | Bel | 
5 = = a 
oO : BO 


GRAPHIC 
SAIL?. GPH 





RULE2SC 


Ff 





RULEZSD. TXT 


lB or 


EXIT RULE 25 | 
\ J 


Figure 26 


54 


RULE 26 


Ge 


GRAPHIC 
TRAWL. GPH 


RULE2Z6A. TXT 


3 
g 

= 

BAR 


RULE26B. TXT 


fk 


ey 

i= 

28 

abe 

» 

Fam 
at 
? 


RULEZ6C. TXT 


‘b 


GRAPHIC 
FISHUW. GPH 


RULEZOD. TXT 


p 


| EXIT RULE 26 


Figure 27 


53 


< RULE 2? 
G 


> BSHIPRWC. GPH 


| a 


> EXIT RULE 2? | 


= 
= 
= 
is 


: 
Se 
5 


BSHIPINC. GPH 


e| | & g 
=A = 35 = 
a) | s 
= 
= 
a 


E 
5 
| os 
| | 
Bg 
ge 
a 


GRAPHIC TEXT 
RESTNUW. GPH RULE27G, TXT 
TEXT GRAPHIC 

RULE2?7C. TXT DIVE. GPH 
GRAPHIC TEXT 
RESTUW, GPH RULE2?7H. TXT 
TEXT GRAPHIC 
RULE27D. TXT SHEEP. GPH 
GRAPHIC TEXT 
RESTOW, GPH RULE2?7 1. TXT 


Figure 28 


5 6 





GRAPHIC 
BSHIPDFT.GPH 


Figure 29 


Dif 


RULE 29 


GRAPHIC 
PILOTUW. GPH 





TEXT 
RULE2S9A. TXT 


TEXT 
RULE29B. TXT 


EXIT RULE 29 
ee eee 


Figunes 30 


58 





GRAPHIC 
4 BSHIPANC. GPH 
TEXT 
RULESGA. TXT 







| EXIT RULE 36 | 
ne ee 


Figure 31 


a9 





EXIT RULE 32 
\ ee eee 


Figure 32 


60 





TEXT 
RULES3 . TXT 


| EXIT RULE 33 
Sa 


ElgGuBeesss 


61 


RULE 34 


e e| | & te 
5 = 5 = Be ns 


QUERTAKE, GPH 


RULE34B. TXT 


I 
BEND. GPH 


RULES 4C. TXT 


EY 
{EXIT RULE 34 } 
LS Eee 


Figure 34 


62 


RULE 35 


TEXT 
RULESSA. TXT 


GRAPHIC 
SOUNDUW. GPH 


TEXT 
RULESOC. TXT 


GRAPHIC 
SCOMPUH, GPH 





TEXT 
RULESSD. TXT 


J EXIT RULE 35 | 
os es 


Figure 35 


Gs 





| EXIT RULE 36 


Figure 36 


64 


ae i 


LOOP START 


"aX GRAPH! 
EXIT QUESTION | TESTI. 


Bo 


SAVE VAR 
BQ 


INPUT @al 


GRAPHIC 
> WRONG. GPH 
PAUSE @ SEC 
GRAPHIC 
BSHIPANCH .GPH 
__ TEXT 
RULES@A . TXT 


ok 
LOOP END (i EXIT QUESTION) 
ae ae 






GRAPHIC 
CORRECT . GPH 






PAUSE @ SEC 





a 
| EXIT QUESTION | 








Figure 37 


65 


bint 


LOOP LOOP START 


GRAPHIC 
EXIT QUESTION) TEST2 . GPH 
pee ee aise 


INPUT @Q2 


SAVE VAR 
Qe 


GRAPHIC 
WRONG. GPH 


GRAPHIC 
CORRECT . GPH 


PAUSE 2 SEC 


GRAPHIC 
BSHIPDFT . GPH 


PAUSE 2 SEC 





TEXT 
EXIT QUESTION | | RULE28.TXT 





LOOP END EXIT QUESTION } 
EY eee 


Figure 38 


66 


< QUESTION > 
Nes 8! 


LOOP 


LOOP START 
GRAPHIC 
{EXIT QUESTION | TEST3.GPH 
<a 2 
INPUT @83 
SAVE VAR 
et 









GRAPH! 
CORRECT . GPH 


PAUSE 2 SEC 


EXIT QUESTION | 





PAUSE 2 SEC 









GRAPHIC 
RESTUW. GPH 









TEXT 
RULE2?7D. TXT 








z 
( L00P END )} | EXIT QUESTION } 
See 4) 


Figure 39 


67 


QUESTION 
4 


LOOP 


(er Ss aa 
aaa SUED 


LOOP START 


GRAPHIC 
TEST4. GPH 





INPUT @04 


SAVE VAR 
04 











GRAPHIC 
WRONG. GPH 


PAUSE 2 SEC 


GRAPHIC 
SHEEP. GPH 





GRAPHIC 
CORRECT . GPH 













PAUSE 2 SEC 











TEXT 
RULE2?7 1. TXT 






EXIT QUESTION | 





| (EXIT QUESTION’ 
Af ”M\ PA 


Figure 40 


68 


=n 


4 LOOP START 
GRAPHIC 
| EXIT sii ic TESTS. GPH 
as 
INPUT @Q5 
SAVE VAR 
G25 






GRAPHIC 
CORRECT . GPH PAUSE 2 SEC 


PAUSE 2 SEC 


TEXT 
JEXIT QUESTION | | RULE2?H. TXT 






LOOP oe ) (par QUESTION | 
eee 


Figure 41 


69 


aad aa 


EXIT QUESTION TESTO. 
pol 


LOOP > LOOP START 





y 
| LOOP END | J EXIT QUESTION | 
ee 


Figure 42 


70 


LOOP 


EXIT QUESTION 
4 


LOOP START 


GRAPHIC 
TEST?. GPH 


INPUT @Q7 
SAVE YAR 
#07 


<u 1 . 


GRAPHIC 
CORRECT. GPH 
PAUSE 2 SEC 


| EXIT QUESTION | 


= a 


| LOOP END | 
tte A od 









Figure 43 


71 






PAUSE 2 SEC 


GRAPHIC 
PILOT. GPH 















TEXT 
RULE29A. TXT 


‘a ~\ 
| EXIT aura 
a a 


we 


LOOP 


EXIT QUESTION 
er 2 


LOOP START 







GRAPHI 
CORRECT . GPH 


PAUSE 2 SEC 
. 
[EXIT QUESTION | 
| 






TEXT 
RULEZ6D. GPH 


vA 
| LOOP END | EXIT QUESTION 
Se = Nee 
Figure 44 


eZ 


i ae 


LOOP 


EXIT RUESTION } 


faa 


LOOP START 


GRAPHIC 
TEST9. GPH 


INPUT @Q9 


SAVE VAR 


GRAPHIC 
: WRONG. GPH 
PAUSE 2 SEC 















GRAPHIC 
CORRECT . GPH 


PAUSE 2 SEC 


EXIT QUESTION 


i \ 
( wor END) (EXIT QUESTION | 
a 


Figure 45 


US) 


QUESTION 
16 


EXIT QUESTION | 


4 LOOP START 


GRAPHIC 
TEST16. GPH 


INPUT @016 


SAVE VAR 
#Q16 





GRAPHIC 
CORRECT . GPH 












PAUSE 2 SEC 
GRAPHIC 
DREDGEUH. GPH 
TEXT 
RULEZ?7F. GPH 


{ EXIT QUESTION 
eee G7 


PAUSE ¢ SEC 






Figure 46 


74 


LIST OF REFERENCES 


iP AIMtech Corporation, Maestro/pc User Manual, 1986, 1987, 


2. United States Coast Guard, Navigation Rules, U.S. 


Department of Transportation, 23 Dec 1983. 


es 


INITIAL DISTRIBUTION LIST 


Defense Technical Information Center 
Cameron Station 
Alexandria, Virginia 22304-6145 


Library, Code 0142 
Naval Postgraduate School 


MonEecrey, 


DIFRECEOE-; 


Navy Department 
Washington, D.C. 20593 


Curricular Office, Code 37 


Information Systems 
Office of the Chief of Naval Operations 


California 93943-5002 


(OP-945) 


Department of Computer Technology 
Naval Postgraduate School 


Monterey, 


Professor Taracad Sivasankaran 


California 93943-5000 


Department of Administrative Sciences 
Naval Postgraduate School 


MOMGerey, 


LCDR Clark W. Crabbe 
5325 Dressage Drive 


Bonita, 


California 92002 


fies 


California 93943-5000 


No. 


Copies 








Thesis 
Gyo 
Cad 





Crabbe 

Computer aided instruc- 
tional course authoring: 
an examination of the 
pre-release version of 
maestro in developing a 
course in nautical rules 


of the road. 





thesC7818 


auth 
Computer aided instructional course 


=e ee eee | AHAT UAW AU EAU EULNN EUAN AT ic 
ee III 
ee a a > AULA AU HE UTE 06 3 
oe oF riactiestamatehe sane! 68 000 768 
Se eS Soreete setae oueied KNOX LIBRARY 





















o- 
Weed. one - 


Mm ter 
S694 .0 04.0 










































































































































































. 
. 
1 . 
' 
>. ‘ : 1 8 
‘ ’ aay ' 
P e- ] a "4 k 4 
ag * : r] 2 1) ‘ 4 Se A - ; $ 
teh te 4 ce ¢ p@ il or am ff Mi B0@ «4 %, . , ' 
ats A cael AE eR cot > ep acae * 2 i nekal LAT er Ore Ea» t ' . . 
REO Aen wart a ws Dy ere t pee . “DOR "bee o #.¢ €Ms a +e L s t « wie a 
et.ate Rohe Moletiah 5 $-.N40Gt 6 ee BOS 42 0t. woe i, aie * ] t 1 ’ ’ A 
tint ee e ?.@ te fe. tae ° ' 4 ' . 
8 AOE EP ete atee «s ee 1 OM ? trace ‘ . 1 ‘ a F 2 
APF DR LAR Bee ow how 4 er Mee ‘+4 & ® ® ' 
Semana od ae = Rohe mn s Pies ° "a « le-5 
‘pam SPREE AO mee . 4 . . 1 . 1 
alee SD POCA a! he ho be 7 + % «7 Sa an a | ¢ Bg s . . . 1 
optus. ee * F s a J " 2 . 
OM oa a) +.. @ome @ { as 5 s a F) a 
ER SA. BE dene, = hon, a g *¢ 1 
SILA ES O 86 A> carg “nS .¢ 400 Seruti is a a : A 
og 5 namie ee ee Pe ml ot @ J] s 1 f ge . 
oe Pfs Bet, 40m nat | foe s Fy ’ a ‘ 
EBD chee og Beem me 2 fe 2 « 4 « ‘ 
RES it Sarno, e ! t \ ‘ : 
DF, oie tind : * £ #» ‘ . Py l , = aie a 
PT? a SAO MDDS 0k . b ‘ ' , hs 4 : 
eee at eERt Vw ah enttuene 5. i . * fi. * 
inte pads ipiemnn tt ok a | t a . a F 
a nih fh 9m OheQomamph cre * ’. s ‘ | 4 you t 1 i] ru 
_- SOM 8 nl o® 2s, nt ot or t ‘ , re ‘ ‘ - ; 
Pk, Oh ogee A@t OA. gti o6 a 4 4 . a ' F ‘ 1 e 
Om om OS Rt wim. 4 4 * ‘ ' 
. Amer ating « : 
yu ' ' 1.8 . 1 . a ‘ 
+94 i a 1 aris ; 
5 ° » ‘ ‘ ' 
\~ ene a ' 1 
‘ ° “4 4 o#e . , ae 
e 8 . 1 a4 ¢ . . 1 
' 58 “a s 
e « se a) ' , ' a 
al 8, ‘ fy ry roa a 
’ ’ a > - ® = 
1 4 a . 3 £ ‘ ' 1 
’ * * Se r ' 1 ' . 
i ’ Su 4 ' 
‘ s ‘ 1 € a 
. . 
‘ . 
t Pet a ° a | 
L) a J r) ‘ = 
ee e ’ ® 4 
r F at ’ 
4u3 . * 4 ‘ r 
e 4 4 © ® © ' 
i ' 
i» ’ ' 
’ 4 a . 
e * 7 s cal 
% Psa ' 7 
a ee 
‘ ' a ‘ ” ' ~~ . 
, ’ « ee 
“ 14 ’ ' 
ae ad , . 
a te. 
‘ ? 4e § gf ‘ ' 
© ts ‘a ° od : ‘ 
ie « eu ® “sa ' « 1? ‘ ry 1 . F 1 1 ' s 
— « —> @-B<« ~ lod POD as. ge fo. # M ‘ . ' 
“ ee EON. Ae end ne o , et Oe a fee ’ ' t ' es 
Sirudediedar Tee mow “ Cf ud ome ' at | “ a a ‘ e ® 
oot ft gm ere . pS Aa elo Swan t ° F . ° 
- =m Pe wv at Bhp 7 j P 
> ° ‘ ] 
a é ® ’ 1 : 
a | 
1 . ' 
2 
' 4 . : 4 
' toa, * 
' : ‘ ' - 
’ 
' . 
' 
i ‘ 
a » . . 
' 1 2 
' : 
a 1 ' 1 - 
. = ‘ 1 f 
4 . . 
J a s 
4 4 rs 
' s ® 
. 
a ° . 
' s ' ' ' 
‘ 1 
. 
i 
' ’ ' ; 
. a 
*® i 
. be e . 
‘ 
’ 
Ln . ba s 
’ os 
° 
1 . 
' 2 
we ts ‘ 
%e . 
' 
5 5 1 . ° s 
° e 
’ x ¢ 
* . ° . a . 
. 1@ > 
m4 ~s 
é ' ' 8 
a ' 
' 
. 
- ' 
' ® tt ' 
a rs . ' . 
se ‘: F . 
a ’ 
. . ' * 
v 1 
oY ' « : 
’ S ® s a 
; 4 P y . . 
' ° 
. 4 1 1 . . 
t 
8 * 4 tar : . 1 "4 
1 F . a . 
a 4 e18 ra « i 
2 " "19 Can | . b ' ' ie 
Foe » 2 ' 1 te eas * \ 
‘ oh te . 1 . 
*: wh $ : ® 
1S wm, Te, ‘ 8 1 
hind dete here . 
Ries Loe re Oe FEY Phe, 
Sy on write g > ' ’ 
' . 
’ 
7 « 
- f "NN Ate a ‘ ’ 
™; « © «Omrnpy bie tir ot yye 5 
Skew y gby OF wiVE tee “ROW & of ete 1 ar t 
1 SO —wGaace Leobe oe He ERM Ute ~F . ros 
eles POPE te ame age PG yt. Or tyia's ta 
wort & eens Mide-db ia TPT et pee wa Pere ewe FE 
< *@" Shits Oe: ~S onely ete ei . yk a : 
TE FY. Peay m. ee a 
Pa. a 
s° a ' 
8S ewe 0 am te . 
te %@ wm, a 
Sta tdee :) ie F ' 
% 8 wtiree : 1 
weve, «Ss ed es 1 ‘ 
Oe 42g PS PES soe. Se wre g or 40a ‘ . 
Ts Saw OM 09 Saag Oe a Wigea ny o oNekle BAO ey Tear 
Ime QP -em, erating WF otere) ¢ o's aye 
MPO'S oe eevee a> dois etindiines Li Ts ove ° ‘ 
WING OG ss today "Oremess ele a > vs 1 ' 
WP ElCrevelas © 8 Mek way 
VUE Re ens ty ™"@enr oe 
le Be td Tt ‘ are ' 
+See 4 ‘ re 
' ' 
9 PRVEE bet) 
a0 "s% ‘ 
4 
* 
s 
= 4 Dralgeer er 
teaie BFe 200089 wins 1 1 ® 
Ws OE 8 Perea 044i © 
: 8 
1 
e 
e 
1 
Ca | 
J 
% ' 
y é 6 s : 
‘ : 
‘ et) TT oy bi s . 
* 8 Pere ©, L) You ‘ ® ' 
r ° 8 MO Seep 04 S 9° Wigtes ie | e 14 . iy 8 ® 
Vier 20; ee tare ce, @ ele eee OOF 02 'er'w® ar *hor Ur eey 4 8000 oe, Meh a bem TT TT ® 8 ‘ ‘ ' 
bette tet NS PRG w—wis oe 1WOws ws Y ce 9 eR A orn ven oe C t ‘ tr t tea 
ted OE esomy, G2 aG.e | @ & osy Wwre'eg beh y dhl Pi, « ® 1 
i. en veg @ tt:ea @ "8 LO De | ‘ . , Tr | aa 
eae 4a,.D 4 doe ® - r : 
9U'S OH, crews 8 e6te weg bf We s * ' ry a ' ‘ 
‘ORI a Ort ones ie ty corre 5 en 86 1 td 1 
ie Fo-e we: Look hd e6 ® es. 
8 a FWP Gide 1@ ray P| 4 a of 1 ' 
edt i a ch i ' 
1 d te ' 
, “ ' 8? 
® ¥ . . ' if ® é 
ts a ® 
° 99 958 4 Ee “ , 
Dwre rato, oe Le Ne ae p 1% 
t%r7e9 J ] ) 
e ’ 
' 9 
b ? 4 a 
+ ' a e 
‘ 
Ti 4 
ry s 
L 4 ¥ i ' ‘ ' 
: Dre ¥ : on dy we 
é L r f @ o'¢ : 
LT vere ve! 
B00 28y- 0°8 007 wry ote; ~<-h 
F909? & & @ 1 20, 
ThRey 
LA 


